The approximately 10 kbp region encompassing nprB and argJ at 102" on the Bacillus subtilis chromosome was sequenced, revealing 12 ORFs, four known genes (argJ, argC, ipi and nprB) and two genes, yitV and yitS, whose products respectively display significant homology with L-gulono-y-lactone oxidase of rat and dihydrofolate reductase of Staphy/ococcus aureus. The data also indicated that nprB mapped to a different position than previously published.
Within the European programme for sequencing the Bacillus subtilis genome, a 60 kbp DNA fragment located between nprB (95") and arg] (102") was originally assigned to our group. Since, as described in this paper, nprB was, in fact, found to be located approximately 8 kb from arg], the assignment was redefined and the region to be sequenced was extended from arg] (102") to addAB (89") . In this first communication, we describe our cloning and sequencing strategy and we report the sequencing and gene features of the 10336 bp region from nprB to arg].
For this study, we employed a chromosome walking strategy using the integrative plasmid pDIA5304 (Glaser et al., 1993) , into which we inserted a 1 kb fragment from arg] obtained from pUL710. This allowed us, after digestion of the chromosomal DNA with an appropriate restriction enzyme ( S a d ) , to pick up a fragment of more than 10 kbp adjacent to argJ. The recombinant plasmid, pOMG3001, was propagated in Escherichia coli TP611, a mutant strain (pcnB) which facilitates cloning of B. subtilis DNA by reducing the copy number of ColEl derivatives (Xu et al., 1993) . The integrity of the clone was verified by Southern hybridization. For shotgun analysis, pOMG3001 was subjected to a nebulization procedure and 1-1-5 kb fragments were subcloned into pUCl8. After identification and selection by Southern hybridization, the fragments corresponding to the insert were sequenced. The sequencing reactions were performed using the Taq Dye Primer Cycle Sequencing kit and the Taq Dye Deoxy Terminator Cycle Sequencing kit, followed by analysis with a 373A DNA sequencer Abbreviation: SD, Shine-Dalgarno.
The EMBL accession number for the nucleotide sequence reported in this paper is 279580.
from Applied Biosystems. The sequences were compiled using the Autoassembler program (Perkin Elmer) and analysed for possible ORFs (GENEMARK). The predicted amino acid sequence of the products of each ORF was used to search for similarity to sequences reported previously in databases using BLAST/FASTA.
From the sequence data, all six possible reading frames were screened with the DNA Strider program. Based on starting codons ATG, GTG or TTG preceded by a putative Shine-Dalgarno (SD) sequence, 12 putative ORFs were detected. The direction of transcription and translation of all except orf2 ( yitS) and orf. A. L E V I N E a n d OTHERS 100% for the entire length 100% for the entire length coincident with the direction of DNA replication (Fig.  1) . The endpoints of the ORFs in the sequence, the size of the proteins encoded, putative SD sequences and initiation codons are shown in Table 1 . Five of the 12 genes were predicted to use ATG as the initiation codon, whilst four and three use GTG and TTG, respectively. The nprB-arg] region of the B. subtilis chromosome
In the case of orf20, the predicted SD sequence only precedes the anticipated starting codon by a single base. This is rare in B. subtilis and confirmation of expression of this gene would be required in uivo.
Comparison of the amino acid sequences of the putative products of each ORF with the non-redundant protein sequence database (NCBI) is indicated in Table 2 . The amino acids of Orf9 showed similarity (52% in the Cterminal region) with rat L-gulono-y-lactone oxidase (Nishikimi et al., 1992) . The orf7 product showed 50 % amino acid sequence identity with protein GPU00013
from Mycobacterium leprae (K. Robinson, Gen Pept database). Orfs 5 and 6 showed high similarity (65 % and 59 YO, respectively) to the C-terminal regions of YidA, a hypothetical 29.7 kDa protein of E. coli (Adachi et al., 1984) , and the C-terminal region of Yip, a hypothetical 27.6 kDa protein of E . coli (Burland et al., 1995) . Orf2 showed 51% amino acid sequence identity with the dihydrofolate reductase of Staphylococcus aureus (Dale et al., 1993) . Five of the ORFs corresponded to genes previously sequenced: argJ, argC (Mountain et af., 1984; O'Reilly & Devine, 1994) , ipi, yitT (Shiga et af., 1993) and nprB (Tran et af., 1991) . The reported sequence for these genes was found to be identical to our sequence, except for one position in argC (in our sequence, G at position 9737 instead of T), two positions downstream and upstream of ipi (in our sequence, an additional C at position 4332 and a G at position 3366 instead of C) and within the preceding gene, yitT (in our sequence GCC at position 2483 instead of CGG). In addition, our results revealed a 246 bp sequence (867W3920) upstream of argC which was previously mapped downstream of the dap operon (148") in strain GSll (Chen et al., 1993) . In fact, Southern blotting of chromosomal DNA from strain 168 restricted by EcoRI and ClaI, using the 246 bp fragment as a probe, confirmed a unique band compatible with our sequencing data. This, therefore, strongly suggests that a DNA rearrangement occurred downstream of the dap operon, giving rise to the difference between strain 168 and strain GS11. Finally, it is important to note that nprB was, in fact, previously mapped at 95" (Tran et al., 1991) , whilst the location of ipi on the chromosome was not reported earlier.
Amongst the predicted ORFs, we also searched for potential membrane or secreted proteins. For this purpose, the amino acid sequences were scanned with the DNA Strider hydropathy program (Kyte-Doolittle algorithm ; Kyte & Doolittle, 1982) . These results indicated two small integral membrane proteins, as shown in Fig. 2 : YitZ, with three to four predicted transmembrane domains (TMDs), and YitT, with a minimum of five predicted TMDs. In addition, NprB (538 amino acids) was predicted to be a secreted protein.
In fact, this protein was previously identified as an extracellular neutral protease (Tran et af., 1991) .
